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CLAIMS 



[Claim(s)] 

[Claim 1] The lubricating oil constituent characterized by coming to carry out 
0.01-10.0 mass % content of the polysulfide compound expressed with the following 
type (1) to lubricating oil base oil on constituent whole-quantity criteria, 
[Formula 1] 

R^S^^^H-S^R 3 (l) 

(Among a formula OX R1 and R3 are the alkyl groups or alkenyl radicals of carbon 
numbers 6-30, may be the same respectively or may differ.) Moreover, R2 shows the 
alkylene group of carbon numbers 6-30. x and y are 1-15 independently, respectively, 
and n is 0-2. 

[Claim 2] It is the lubricating oil constituent according to claim 1 which R1 and R3 are 
the alkyl groups or alkenyl radicals of carbon numbers 10-30 among a formula (1), and 
is characterized by R2 being the alkylene group of carbon numbers 10-30, 
[Claim 3] The lubricating oil constituent characterized by coming to carry out 
0.005-0.5 mass % content of the mixture of one sort of compounds chosen in a 
lubricating oil constituent according to claim 1 or 2 from the derivatives of the 
phosphoric ester further expressed with the following type (2), the phosphite 
expressed with the following type (3), and these Lynn system compound, or two or 
more sorts of compounds on constituent whole-quantity criteria as an amount of 
Lynn elements. 



[Formula 2] 

X 2 R 5 



(2) 



(R4, R5, and R6 show a hydrogen atom or the hydrocarbon group of carbon numbers 
1-30 according to an individual among a formula (2), respectively, and at least one of 
R4, R5, and R6 is a hydrocarbon group, and X1 r X2, X3, and X4 show an oxygen atom 
or a sulfur atom according to an individual, respectively.) 
[Formula 3] 

R 7 X 5 — P-X 7 R* (3) 



(R7, R8, and R9 show a hydrogen atom or the hydrocarbon group of carbon numbers 
1-30 according to an individual among a formula (3), respectively, and at least one of 
R7, R8 r and R9 is a hydrocarbon group, and X5, X6, and X7 show an oxygen atom or a 
sulfur atom according to an individual, respectively.) 

[Claim 4] The lubricating oil constituent characterized by coming to carry out 0.05-5.0 
mass % content of the dithiophosphate zinc further expressed with the following type 
(7) on constituent whole-quantity criteria in a lubricating oil constituent according to 
claim 1, 2 t or 3. 



[Formula 4] 




(R22 r R23, R24, and R25 show the alkyl group of carbon numbers 1-18, an aryl group, 
or the alkyl aryl radical of carbon numbers 7-18 according to an individual among a 
formula (7), respectively.) 

[Claim 5] The lubricating oil constituent according to claim 1, 2, 3, or 4 characterized 
by being an object for stick shifts, or a lubricating oil for automatic transmissions. 
[Claim 6] The lubricating oil constituent according to claim 1, 2, 3, or 4 characterized 
by being a tractor and a lubricating oil for common lubrication for construction 
equipments. 



2 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the outstanding friction property and its 
durability in detail about a lubricating oil constituent, and relates to the lubricating oil 
constituent used for a device with the part which receives effect especially by friction. 
It is related with the lubricating oil constituent suitable for especially the use as a 
lubricating oil for power transmission devices, such as a lubricating oil for common 
lubrication which carries out the lubrication of the change gear specifically used for 
the object for stick shifts or the lubricating oil for automatic transmissions which used 
the synchronizer ring, a tractor, or a construction equipment and the brake to 
coincidence. 
[0002] 

[Description of the Prior Art] Generally the additive which uses the sulfur system 
additive called SP system additive and the Lynn system additive as a principal 
component is used for gear oil. This is because this additive has the engine 
performance excellent in the abrasion resistance called an extreme pressure property 
or printing^proof nature. However, if there is no dynamic friction coefficient sufficient 
between a synchronizer ring and a gear cone at the time of gear change, it does not 
synchronize easily, but gear change takes time amount or too much force is needed in 
the hand control for automobiles or the automatic transmission which used the 
synchronizer ring for the synchromesh device, for gear change actuation. Moreover, if 
the coefficient of static friction between a synchronizer ring and a gear cone is high at 
the time of gear change, it will be easy to produce the fault called connection. When 
this needs to let a little the synchronizer ring which once stood it still slide on a gear 
cone at the time of gear change actuation and the coefficient of static friction at this 
time is high, it is for connection to occur. 

[0003] It is known that SP system additive currently used conventionally will worsen 
this friction property. In order that especially the well-known polysulfide that is one of 
the principal components of SP system additive might promote wear of a copper 
system synchronizer ring, the rapid fall of a dynamic friction coefficient was caused, 
and since a coefficient of static friction was also very high, gear change operability 
sufficient in the hand control of SP system additive system or the lubricating oil 
constituent for automatic transmissions was not acquired. On the other hand, in a 
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tractor or a construction equipment, the common lubrication which carries out 
lubrication to the lubricating oil with the same brake of a change gear and a wheel is 
almost the case. For this reason, the engine performance of brake-noise prevention is 
required of the lubricating oil to be used at the high extreme pressure property and 
the coincidence as gear oil. A brake noise is generated by the stick slip or self^excited 
vibration of a wet oiling brake (brake using a wet friction device). In order to prevent 
this, the lubricating oil constituent with which the friction regulator with the property 
which lowers coefficient of friction on low-speed slipping conditions more was added 
is used. However, the conventionaf object for tractors or the engine performance of a 
construction machine-fluid constituent was not enough, and often produced the brake 
noise, and the claim of a product had generated it. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, this invention is made in view of 
such the actual condition, and especially the purpose is in offering the lubricating oil 
constituent suitable for the use as lubricating oils for power transmission devices, 
such as the stick shift oil or automatic-transmission oif of an automobile, a tractor, 
and a lubricating oil for common lubrication of a construction equipment, which has 
the outstanding extreme pressure property and a friction property. 
[0005] 

[Means for Solving the Problem] That is, this invention is a lubricating oil constituent 
characterized by coming to carry out 0.01-10.0 mass % content of the polysulfide 
compound expressed with the following general formula (1) to fubricating oil base oil 
on constituent whole-quantity criteria. 
[0006] 
[Formula 5] 

R^S^R^S^R 3 (l) 

(Among a formula (1), R1 and R3 are the alkyl groups or alkenyl radicals of carbon 
numbers 6-30, may be the same respectively or may differ.) Moreover, R2 shows the 
alkylene group of carbon numbers 6-30. x and y are 1-15 independently, respectively, 
and n is 0-2. 
[0007] 

[Embodiment of the Invention] Hereafter, the contents of this invention are further 
explained to a detail. The lubricating oil constituent of this invention does 0.01-10.0 
mass % content of the polysulfide compound expressed with the (A) following general 
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formula (1) to lubricating oil base oil on constituent whole-quantity criteria. 

[0008] 

[Formula 6] 

R^S ^R 2 ]n^S ^r- R 3 (1) 

(Among a formula (1), R1 and R3 are the alky! groups or alkenyl radicals of carbon 
numbers 6-30, may be the same respectively or may differ.) Moreover, R2 shows the 
alkylene group of carbon numbers 6-30. x and y are 1-15 independently, respectively, 
and n is 0-2. 

[0009] In a formula (1), R1 and R3 are the alkyl groups or alkenyl radicals of carbon 
numbers 6-30 according to an individual, respectively. R2 is the alkylene group of 
carbon numbers 6-30. Since the friction property of a lubricating oil gets worse when 
the carbon number of R1-R3 exceeds less than 6 and 30, it is not desirable 
respectively. Furthermore, it is desirable that the carbon numbers of R1-R3 are 10-30 
in respect of the reduction effectiveness of a coefficient of static friction, and it is 
desirable that it is especially 12-24. Moreover, although x and y are the integers of 
1-15 independently, respectively, it is a field of the stability as a compound, or 
corrosive, and it is desirable that it is ten or less, respectively. In addition, it may be 
independence respectively with x in other repeat units, and x in each repeat unit 
shown by [-(S) X-R2-] n may differ, respectively, and may be the same again. 
[0010] As R1 and R3, specifically For example, a hexyl group, a heptyl radical, An octyl 
radical, a nonyl radical, a decyl group, an undecyl radical, the dodecyl, a tridecyl radical, 
A tetradecyl radical, a pentadecyl group, a hexadecyl radical, a heptadecyl radical, An 
octadecyl radical, a nona decyl group, an icosyl group, a HENIKOSHIRU radical, a 
DOKOSHIRU radical, A tricosyl group, a tetra-KOSHIRU radical, a pen octopus sill 
radical, a hexa KOSHIRU radical, Alkyl groups, such as a heptacocyl radical, an 
octacosyl radical, a nona KOSHIRU radical, and a thoria KONCHIRU radical (the shape 
of the shape of a straight chain and branching has as these alkyl groups); A hexenyl 
radical, A heptenyl radical, an octenyl group, a NONENIRU radical, a decenyl radical, 
an undecenyl radical, A dodecenyl radical, a tridecenyl radical, a tetra-decenyl radical, 
a PENTA decenyl radical, A hexa decenyl radical, a heptadecenyl radical, an 
octadecenyl radical, a nona decenyl radical, An icosenyl radical, a HENIKOSENIRU 
radical, a docosenyl radical, a tricosenyl radical, Alkenyl radical [, such as a 
tetracosenyl radical, a pen octopus SENIRU radical, a hexacosenyl radical, a 
heptacosenyl radical, an OKUTAKOSENIRU radical, a nonacosenyl radical, and a 
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thoria conte nil radical, ] (shape of shape of straight chain and branching has as these 
alkenyl radical, and its location of double bond is also arbitrary); etc. is mentioned. 
Moreover, an alkyl group or an alkenyl radical has the desirable shape of the point of 
excelling in a friction property to a straight chain. The field of oxidation stability to an 
alkyl group is still more desirable. 

[0011] As R2, specifically A hexylene radical, a heptylene radical, an octylene radical, 
A nonylene group, a decylene radical, an undecylene radical, a dodecylene radical, a 
TORIDESHIREN radical, A tetra-decylene radical, a PENTA decylene radical, a hexa 
decylene radical, a hepta-decylene radical, An OKUTA decylene radical, a nona 
decylene radical, an IKOSHIREN radical, a HENIKOSHIREN radical, Alkylene groups 
(the shape of the shape of a straight chain and branching has as these alkyl groups), 
such as a DOKOSHIREN radical, a TOR1KOSHIREN radical, a tetra-KOSHIREN radical, 
a pen octopus SHIREN radical, a hexa KOSHIREN radical, a hepta-KOSHIREN radical, 
an OKUTAKOSHIREN radical, a nona KOSHIREN radical, and a thoria KONCHIREN 
radical, are mentioned. 

[0012] although there is especially no limit as a content of the sulfur in the polysulfide 
compound of this invention — the minimum — 5 mass % — it is 1 5 mass % preferably. 
If there are too few sulphuric contents, the reactivity as a compound will fall, or there 
is a possibility that an extreme pressure property may fall, moreover, the upper limit 
— 70 mass % — it is 60 mass % preferably. There is a possibility of saying that it will 
become unstable as a compound if there are too many sulphuric contents, and a 
problem appears in storage stability, or reactivity is too high and corrosive becomes 
high. Moreover, in the lubricating oil constituent of this invention, the mixture of two or 
more sorts of polysulfide compounds with which the structures expressed with a 
formula (1) differ as a polysulfide compound can also be used. 
[0013] By containing the polysulfide compound (henceforth the (A) component) 
expressed with a formula (1) in the lubricating oil constituent of this invention When a 
lubricating oil constituent is used for hand control or an automatic transmission, and a 
tractor or a construction equipment, While holding highly the dynamic friction 
coefficient (mud) in the synchronizer ring used with hand control or an automatic 
transmission, and the copper alloy which is the quality of the material of the wet oiling 
brake used by the tractor or the construction equipment, a coefficient of static 
friction (microsecond) can be reduced, the lower limit of the content of the (A) 
component in the lubricating oil constituent of this invention — constituent 
whole-quantity criteria — 0.01 mass % — desirable — 0.05 mass % — it is — on the 
other hand — the upper limit — constituent whole-quantity criteria — 1 0.0 mass % — 
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it is 5.0 mass % preferably. When the content of the polysulfide compound of this 
invention does not fulfill 0.01 mass % with constituent whofe-quantity criteria, it is 
deficient in the improvement effect of the extreme pressure property by polysulfide 
compound combination, and a friction property, and since corrosive [ of polysulfide ] 
becomes large too much on the other hand when a content exceeds 1 0.0 mass % on 
constituent whole-quantity criteria, it is not desirable respectively. 
[0014] Moreover, as base oil in the lubricating oil constituent of this invention, the 
mineral oil and/or synthetic oil of arbitration which are used as base oil of the usual 
lubricating oil can be used. As mineral oil, oils, normal paraffin, etc., such as paraffin 
series which refined the lubricating oil fraction obtained by carrying out vacuum 
distillation of the ordinary pressure residual oil obtained by carrying out atmospheric 
distillation of the crude oil, combining suitably various purification processings, such 
as solvent deasphalting, solvent extraction, hydrocracking, solvent dewaxing, contact 
dewaxing, hydrorefining, sulfuric acid treatment, and clay treatment, etc., and a 
naphthene, can be used, for example. 

[0015] moreover — although there is especially no limit as synthetic oil — the Polly 
alpha olefin (1-octene oligomer — ) The hydrides, such as 1-decene oligomer and an 
ethylene-propylene oligomer, Isobutene oligomer and its hydride, isoparaffin, 
alkylbenzene, alkyl naphthalene and diester (a JITORIDESHIRUGU Ruta rate and a JI 
2-ethylhexyl horse mackerel peat — ) DHsodecy! adipate, a JITORIDE sill horse 
mackerel peat, JI 2-ethylhexyl sebacate, etc, a polyol ester (a trimethylol propane 
KAPURI rate and trimethylolpropane pelargonate — ) Pentaerythritol 
2-ethyihexanoate, pentaerythritol pelargonate, etc. can use a polyphenyl ether etc. 
for polyoxy alkylene glycol, dialkyl diphenyl ether, and a list. In addition, although 
especially the kinematic viscosity of these lubricating oil base oil is not limited but is 
arbitrary, it is usually desirable for the kinematic viscosity in 100 degrees C to use 
what is 2-20mm2/s preferably 1-50mm2/s. 

[0016] Moreover, the lubricating oil constituent of this invention can contain (B) Lynn 
system compound further. By using together the Lynn system compound (henceforth 
the (B) component), the extreme pressure engine performance of a lubricating oil 
constituent is improved further, and it becomes possible to demonstrate the friction 
property which was excellent from the first stage, (B) Specifically as a Lynn system 
compound of a component, the mixture of the phosphoric ester expressed with the 
following general formula (2), the phosphite expressed with the following general 
formula (3) and one sort of compounds chosen from the derivatives of these Lynn 
system compound, or two or more sorts of compounds etc. is mentioned. 
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[0017] 
[Formula 7] 

X 2 R 5 

R4 P R5, and R6 show a hydrogen atom or the hydrocarbon group of carbon numbers 
1-30 according to an individual among a formula (2), respectively, and at least one of 
R4 f R5, and R6 is a hydrocarbon group, and X1, X2, X3, and X4 show an oxygen atom 
or a sulfur atom according to an individual, respectively, 
[0018] 
[Formula 8] 
X*R 8 

R 7 X 5 — P— X 7 R 9 (3) 

R7, R8, and R9 show a hydrogen atom or the hydrocarbon group of carbon numbers 
1-30 according to an individual among a formula (3), respectively, and at least one of 
R7, R8, and R9 is a hydrocarbon group, and X5, X6 t and X7 show an oxygen atom or a 
sulfur atom according to an individual, respectively. 

[001 9] as having mentioned above — R4 t R5, R6, R7, R8, and R9 — respectively — an 
individual exception — a hydrogen atom or the hydrocarbon group of carbon numbers 
1-30 — it is — desirable — a hydrogen atom or the hydrocarbon group of carbon 
numbers 3-30 — a hydrogen atom or the hydrocarbon group of carbon numbers 4-24 
is shown more preferably. Here, at least one of R4, R5 r and R6 is a hydrocarbon group, 
and at least one of R7, R8, and R9 is a hydrocarbon group. When the carbon number of 
the hydrocarbon group of R4, R5, R6, R7, R8, and R9 exceeds 30, since the friction 
property of a lubricating oil constituent gets worse, it is not desirable. 
[0020] As a hydrocarbon group of such carbon numbers 1-30 Specifically For example, 
a methyl group, an ethyl group, a propyl group, butyl, a pentyl radical, A hexyl group, a 
heptyl radical, an octyl radical, a nonyl radical, a decyl group, an undecyl radical. The 
dodecyl, a tridecyl radical, a tetradecyl radical, a pentadecyl group, a hexadecyl radical, 
A heptadecyl radical, an octadecyl radical, a nona decyl group, an icosyl group, a 
HENIKOSHIRU radical, A DOKOSHIRU radical, a tricosyl group, a tetra-KOSHIRU 
radical, a pen octopus sill radical, a hexa KOSHIRU radical, Alkyl groups, such as a 
heptacocyl radical, an octacosyl radical, a nona KOSHIRU radical, and a thoria 
KONCHIRU radical (the shape of the shape of a straight chain and branching has as 
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these alkyl groups); A butenyl group, A pentenyl radical, a hexenyl radical, a heptenyl 
radical, an octenyl group, a NONENIRU radical, A decenyl radical, an undecenyl radical, 
a dodecenyl radical, a trideceny! radical, a tetra-decenyl radical, A PENTA decenyl 
radical, a hexa decenyl radical, a heptadecenyl radical, an octadecenyl radical, A nona 
decenyl radical, an icosenyl radical, a HENIKOSENIRU radical, a docosenyl radical, A 
tricosenyl radical, a tetracosenyl radical, a pen octopus SENIRU radical, a hexacosenyl 
radical, Alkenyl radicals, such as a heptacosenyl radical, an OKUTAKOSENIRU radical, 
a nonacosenyl radical, and a thoria conte nil radical (the shape of the shape of a 
straight chain and branching has as these alkenyl radical) moreover, the location of a 
double bond is also arbitrary — ; cyclopentylic group and a cyclohexyl radical — The 
cycloalkyl radical of the carbon numbers 5-7, such as a cyclohepty! radical; A methyl 
cyclopentylic group, A dimethyl cyclopentylic group, a methylethyl cyclopentylic group, 
a diethyl cyclopentylic group, A methylcyclohexyl radical, a dimethyl cyclohexyl radical, 
a methylethyl cyclohexyl radical, A diethyl cyclohexyl radical, a methyl cycloheptyl 
radical, a dimethyl cycloheptyl radical, The alkyl cycloalkyl radical of the carbon 
numbers 6-11, such as a methylethyl cycloheptyl radical and a diethyl cycloheptyl 
radical, (the permutation location of an alkyl group is arbitrary); A phenyl group, Aryl 
groups, such as a naphthyl group : A tolyl group, a xylyl group, an ethyl phenyl group, A 
propyl phenyl group, a buthylphenyl radical, a pentyl phenyl group, a hexyl phenyl 
group, A heptyl phenyl group, an octyi phenyl group, a nonylphenyl radical, a DESHIRU 
phenyl group, Each alkyl aryl radical of the carbon numbers 7-18, such as an undecyf 
phenyl group and a dodecyl phenyl group, (the shape of the shape of a straight chain 
and branching has as an alkyl group) moreover, the location of a double bond is also 
arbitrary — ; benzyl and a phenylethyl radical — Although each arylated alkyl radical 
(the shape of the shape of a straight chain and branching has as an alkyl group, and its 
permutation location of an aryl group is also arbitrary) of the carbon numbers 7-12, 
such as a phenylpropyl radical, phenyl butyl, a phenyl pentyl radical, and a phenyl hexyl 
group, etc. is mentioned Ft is desirable that they are an alkyl group, an alkenyl radical, 
an aryl group, or an alkyl aryl radical also in these. 

[0021] As a derivative of the Lynn system compound, specifically Moreover, for 
example, a phosphoric acid, In phosphorous acid and said formula (2), in the alkyl acid 
phosphate one or whose 2 of R4, R5, and R6 are hydrogen, or said formula (3) to the 
Lynn system compounds, such as acid phosphite one or whose 2 of R7, R8, and R9 are 
hydrogen Nitrogen-containing compounds, such as an amine compound which 
contains only ammonia, and the hydrocarbon group or hydroxyhgroup content 
hydrocarbon group of carbon numbers 1-8 in a molecule, are made to act, and the salt 
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which neutralized a part or all of acid hydrogen that remains is mentioned. 
[0022] As this nitrogen-containing compound, specifically For example, ammonia; 
monomethylamine, A monoethyl amine, a monopropyl amine, a monobutyl amine, 
mono-pentylamine, Mono-hexylamine, a mono-heptyl amine, a mono-octyl amine, 
dimethylamine, A methylethyl amine, diethylamine, a methylpropyl amine, ethyl 
propylamine, A dipropyl amine, a methylbutyl amine, an ethyl butylamine, a propyl 
butylamine, Dibutyl amine, dipentylamine, a dihexyl amine, diheptylamine, Alkylamines, 
such as a dioctyl amine (the shape of the shape of a straight chain and branching has 
as an alkyl group); A mono-methanol amine, Monoethanolamine, mono-propanolamine, 
a mono-butanol amine, A mono-pentanol amine, a mono-hexanot amine, a 
mono-heptano! amine, A mono-octanol amine, a mono-nonanol amine, a dimethanol 
amine, Methanol ethanolamine, diethanolamine, methanol propanolamine, Ethanol 
propanolamine, dipropanolamine, a methanol butano] amine, An ethanol butanoi amine, 
a propanol butanoi amine, dibutanolamine, Alkanolamine [, such as a JIPENTA Norian 
amine, a JIHEKISA Norian amine, a JIHEPUTA Norian amine and a JIOKUTA Norian 
amine, ] (shape of shape of straight chain and branching has as alkanol radical);, such 
mixture, etc. are mentioned, 

[0023] (B) As a Lynn system compound of a component, the acid phosphite one or 
whose 2 of R7, R8, and R9 are hydrogen or the amine salt of these Lynn system 
compound that was mentioned above, an alkanolamine salt, etc. are more preferably 
used from the point of excelling with a friction property, in the alkyl acid phosphate 
one or whose 2 of R4, R5 t and R6 are hydrogen, or said formula (3) in said formula (2). 
[0024] (B) As a desirable compound, especially as a component Specifically Monobutyl 
phosphate, mono-pentyl phosphate, Mono-hexyl phosphate, MONOPEPU chill 
phosphate, mono-octyl phosphate, Mono-nonyl phosphate, mono-DESHIRU 
phosphate, mono-undecyl phosphate, Mono-dodecyl phosphate, mono-tridecyl 
phosphate, mono-tetradecyl phosphate, Mono-pentadecyl phosphate, 
mono-hexadecyl phosphate, mono-heptadecyl phosphate, Mono-octadecyl phosphate, 
mono-nona DESHIRU phosphate, mono-icosyl phosphate, MONOHEN icosyl 
phosphate, MONODOKO sill phosphate, mono-tricosyl phosphate, Monoalkyl 
phosphate, such as mono-tetrapod KOSHIRU phosphate (the shape of the shape of a 
straight chain and branching has as an alkyl group) Moreover, even if it is thio 
phosphate, it is mono-alkenyl phosphate (the shape of the shape of a straight chain 
and branching has as an alkenyl radical), such as good; mono-octadecenyi phosphate. 
Even if the location of a double bond is also arbitrary and it is thio phosphate, good; 
monophenyl phosphate, Monochrome (alkyl) aryl phosphate, such as mono-cresyl 
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phosphate (the permutation location of an alkyl group is arbitrary) Even if it is thio 
phosphate, moreover, good; dibutyl phosphate, dipentyl phosphate, Dihexyl phosphate, 
JIPEPU chill phosphate, dioctyl phosphate, Dinonyl phosphate, JIDESHIRU phosphate, 
gin undecyl phosphate, Didodecyl phosphate, J1TORIDE sill phosphate, ditetradecyl 
phosphate, Dipentadecyl phosphate, JIHEKISADE sill phosphate, JIHEPUTADE sill 
phosphate, Dioctadecyl phosphate, JINONADE sill phosphate, JIIKO sill phosphate, 
JIHEN icosyl phosphate, JIDOKO sill phosphate, JITORIKO sill phosphate, Dialkyl 
phosphate, such as JITETORAKO sill phosphate (the shape of the shape of a straight 
chain and branching has as an alkyl group) Moreover, even if it is thio phosphate, it is 
dialkenyl phosphate (the shape of the shape of a straight chain and branching has as 
an alkenyl radical), such as good; JIOKUTA decenyl phosphate. Even if the location of 
a double bond is also arbitrary and it is thio phosphate, good; diphenyl phosphate, JI 
(alkyl) aryl phosphate, such as JIKUREJIRU phosphate (the permutation location of an 
alkyl group is arbitrary) Even if it is thio phosphate, moreover, good; monobutyl 
phosphite, Mono-pentyl phosphite, mono-hexyl phosphite, MONOPEPU chill 
phosphite, Mono-octylphosphite, mono-nonyl phosphite, mono-DESHIRU phosphite, 
Mono-undecyl phosphite, mono-dodecyl phosphite, mono-tridecyl phosphite, 
Mono-tetradecyl phosphite, mono-pentadecyl phosphite, mono-hexadecyl phosphite, 
Mono-heptadecyl phosphite, mono-octadecyl phosphite, mono-nona DESHIRU 
phosphite, MonoHcosyl phosphite, MONOHEN icosyl phosphite, MONODOKO sill 
phosphite, monoalkyl phosphite (the shape of the shape of a straight chain and 
branching has as an alkyl group — ), such as mono-tricosyl phosphite and 
mono-fcetrapod KOSHIRU phosphite Moreover, even if it is thio phosphite, it is 
mono-alkenyl phosphite (the shape of the shape of a straight chain and branching has 
as an alkenyl radical), such as good; mono-octadecenyl phosphite. Even if the location 
of a double bond is also arbitrary and it is thio phosphite, good; monophenyl phosphite, 
Monochrome (alkyi) aryl phosphite, such as mono-cresyl phosphite (the permutation 
location of an alkyl group is arbitrary) Even if it is thio phosphite, moreover, good; 
dibutyl phosphite, dipentyl phosphite, Dihexyl phosphite, JIPEPU chill phosphite, 
dioctyl phosphite, Dinonyl phosphite, JIDESHIRU phosphite, gin undecyl phosphite, 
Didodecyl phosphite, JITORIDE sill phosphite, ditetradecyl phosphite, Dipentadecyl 
phosphite, JIHEKISADE sill phosphite, JIHEPUTADE sill phosphite, Dioctadecyl 
phosphite, JINONADE sill phosphite, JIIKO sill phosphite, JIHEN icosyl phosphite, 
JIDOKO sill phosphite, JITORIKO sil! phosphite, Dialkyl phosphite, such as 
JITETORAKO sill phosphite (the shape of the shape of a straight chain and branching 
has as an alkyl group) Moreover, even if it is thio phosphite, it is dialkenyl phosphite 
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(the shape of the shape of a straight chain and branching has as an aikenyl radical), 
such as good; JIOKUTA decenyl phosphite. Even if the location of a double bond is 
also arbitrary and it is thio phosphite, good; diphenyl phosphite, JI (alkyl) aryl 
phosphite, such as JIKUREJIRU phosphite (the permutation location of an alkyl group 
may be arbitrary, and may be thio phosphite); salt [ of these Lynn system compound, 
and an amine and alkanolamine which were mentioned above ];, or such mixture are 
mentioned. 

[0025] The (B) component among R4 and R5 of a formula (2), or R6 In addition, one or 
two or the inside of R7 and R8 of a formula (3), or R9 — one or two — six or more 
carbon numbers — desirable — a with a carbon numbers of nine or more alkyl group 
or an aikenyl radical — more preferably They are straight chain alkyl groups, such as a 
lauryl radical, the Millis Chill radical, a palmityl radical, a stearyl radical, and an oleyl 
radical, or a straight chain aikenyl radical When others are phosphoric ester 
(thiophosphoric acid ester is sufficient) and phosphite (thio phosphite is sufficient) 
which are a hydrogen atom t since the improvement effect of the initial concordance 
nature of a lubricating oil constituent is especially large, it is desirable. 
[0026] the case where one kind or two kinds or more of (B) components chosen as 
arbitration in the lubricating oil constituent of this invention are used together — the 
lower limit of the content — constituent whole-quantity criteria — as the amount of 
Lynn elements — 0.005 mass % — desirable — 0.01 mass % — it is — on the other 
hand — the upper limit — constituent whole-quantity criteria — as the amount of 
Lynn elements — 0.5 mass % — it is 0.3 mass % preferably. (B) When the content of a 
component does not fulfill 0.005 mass % with constituent whole-quantity criteria as an 
amount of Lynn elements (B) when it is deficient in the improvement effectiveness of 
the extreme pressure property of a lubricating oil constituent and the improvement 
effect of initial concordance nature by component concomitant use and a content 
exceeds 0.5 mass % as an amount of Lynn elements on constituent whole-quantity 
criteria on the other hand Since corrosive [ of a lubricating oil constituent ] increases 
and there is a possibility of having a bad influence on endurance, such as a sealant and 
resin material, it is not desirable respectively. 

[0027] Moreover, the lubricating oil constituent of this invention can contain the 
friction regulator which does not contain (C) Lynn further. Although the lubricating oil 
constituent containing (A) polysulfide compound concerning this invention has the 
outstanding friction property and its endurance, it may need high effectiveness with 
friction properties, such as a cyclo NAIZA ring and a wet oiling brake. In this case, it 
becomes possible to demonstrate the more excellent friction property by using 
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together the friction regulator (henceforth the CO component) which does not contain 
Lynn. (C) Although the compound of arbitration usually used as a friction regulator for 
lubricating oils is usable as a component, what has the alkyl group or alkenyl radical of 
carbon numbers 6-30 in [ at least one ] a molecule especially is desirable, as an aikyl 
group or an alkenyl radical — the shape of a straight chain — the shape of branching 
— ****** — a carbon number — 6-30 — the compound of 9-24 is preferably 
desirable. Since the friction property of a lubricating oil constituent gets worse when 
the carbon number of an alkyl group or an alkenyl radical exceeds less than 6 and 30, 
it is not desirable respectively. 

[0028] As this alkyl group or an alkenyi radical, specifically For example, a hexyl group, 
A heptyl radical, an octyl radical, a nonyl radical, a decyl group, an undecyl radical, the 
dodecyf, A tridecyi radical, a tetradecyl radical, a pentadecyl group, a hexadecyl 
radical, A heptadecyl radical, an octadecyl radical, a nona decyl group, an icosyl group, 
a HENIKOSHIRU radical, A DOKOSHIRU radical, a tricosyl group, a tetra-KOSHIRU 
radical, a pen octopus sill radical, a hexa KOSHIRU radical, Alkyl groups, such as a 
heptacocyl radical, an octacosyl radical, a nona KOSHIRU radical, and a thoria 
KONCHIRU radical (the shape of the shape of a straight chain and branching has as 
these alkyl groups); A hexenyl radical, A heptenyl radical, an octenyl group, a 
NONENIRU radical a decenyl radical, an undecenyl radical, A dodecenyl radical, a 
tridecenyl radical, a tetra-decenyl radical, a PENTA decenyl radical, A hexa decenyl 
radical, a heptadecenyl radical, an octadecenyl radical, a nona decenyl radical, An 
icosenyl radical, a HENIKOSENIRU radical, a docosenyl radical, a tricosenyl radical, 
Alkenyl radical [, such as a tetracosenyl radical, a pen octopus SENIRU radical, a 
hexacosenyl radical, a heptacosenyl radical, an OKUTAKOSENIRU radical, a 
nonacosenyl radical, and a thoria conte nil radical, ] (shape of shape of straight chain 
and branching has as these alkenyl radicals, and its location of double bond is also 
arbitrary); etc. is mentioned. 

[0029] (C) The amine compound which specifically has the alkyl group or alkenyl 
radical of carbon numbers (CM) 6-30 in [ at least one ] a molecule as a friction 
regulator of a component, Or the ester of the fatty acid which has the alkyl group or 
alkenyl radical of the derivative and carbon numbers (C-2) 6-30 in [ at least one ] a 
molecule, One sort or two sorts or more of compounds chosen from the sulfides of an 
amide, imide or a metal salt, and unsaturated fatty acid ester are mentioned as a 
desirable compound, being mentioned here (C-1) — the aliphatic series monoamine 
expressed with the more concrete for example, following general formula (4) as an 
amine compound or its alkylene oxide addition product, the aliphatic series polyamine 
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expressed with the following general formula (5), the imidazoline compound expressed 
with a general formula (6) are mentioned. 
[0030] 
[Formula 9] 

R— — N O ~ (*) 
R 12 Q-}-R 14 



The alkyl group or alkenyl radical of 9-24 is shown preferably, the inside of a formula 
(4), and R10 — carbon numbers 6~30 — R1 1 and R12 show ethylene or a propylene 
radical according to an individual, respectively. R13 </SUP> and R14 — respectively 
— an individual exception — hydrogen or the hydrocarbon group of carbon numbers 
1-30 — being shown — a and b — respectively — an individual exception — 0-10 — 
desirable — the integer of 0-6 — being shown — a+b=0-10 [ and ] — it is 0-6 
preferably. 
[0031] 

[Formula 10] 

R 17 

the inside of a formula (5), and R15 — carbon numbers 6-30 — desirable — the alkyl 
group or alkenyl radical of 9-24 — being shown — R16 — ethylene or a propylene 
radical — being shown — R17 and R18 — respectively — an individual exception — 
hydrogen or the hydrocarbon group of carbon numbers 1-30 — being shown — c — 
1-5 — the integer of 1-4 is shown preferably. 
[0032] 

[Formula 1 1] 




the inside of a formula (6), and R19 — carbon numbers 6-30 — desirable — the alkyl 
group or alkenyl radical of 9-24 — being shown — R20 — ethylene or a propylene 
radical — being shown — R21 — hydrogen or the hydrocarbon group of carbon 
numbers 1-30 — being shown — d — 0-10 — the integer of 0-6 is shown preferably. 
[0033] in addition — although the shape of the shape of a straight chain and branching 
has as the alkyl group which shows R10, R15, and R19, or an alkenyl radical — the 
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carbon number — 6-30 — 9-24 are preferably desirable. Since the friction property 
of a lubricating oil constituent gets worse when exceeding the case where the carbon 
number of an alkyl group or an alkenyl radical is less than six, and 30, it is not desirable 
respectively. Although various kinds of alkyl groups, alkenyl radicals, etc. which were 
specifically mentioned above are mentioned as the alkyl group which shows R10, R15, 
and R19, or an alkenyl radical, especially the straight chain alkyl group or alkenyl 
radicals of carbon numbers 12-18, such as a lauryl radical from the point that a 
friction property is more excellent, the Millis Chill radical, a palmityl radical, a stearyl 
radical, and an oleyl radical, are desirable. 

[0034] moreover, as a radical which shows R13, R14 r R17, R18, and R21 Specifically A 
hydrogen; methyl group, an ethyl group, a propyl group, butyl, a pentyl radical, A hexyl 
group, a heptyl radical, an octyl radical, a nonyl radical, a decyl group, an undecyl 
radical, The dodecyl, a tridecyl radical, a tetradecyl radical, a pentadecyl group, a 
hexadecyl radical, A heptadecyl radical, an octadecyl radical, a nona decyl group, an 
icosyl group, a HENIKOSHIRU radical, A DOKOSHIRU radical, a tricosyl group, a 
tetra-KOSHIRU radical, a pen octopus sill radical, a hexa KOSHIRU radical, Alkyl 
groups, such as a heptacocyl radical, an octacosyl radical, a nona KOSHIRU radical, 
and a thoria KONCHIRU radical (the shape of the shape of a straight chain and 
branching has as these alkyl groups); A butenyl group, A pentenyl radical, a hexenyl 
radical, a heptenyl radical, an octenyl group, a NONENIRU radical, A decenyl radical, 
an undecenyl radical, a dodecenyl radical, a tridecenyl radical, a tetra-decenyl radical, 
A PENTA decenyl radical, a hexa decenyl radical, a heptadecenyl radical, an 
octadecenyl radical, A nona decenyl radical, an icosenyl radical, a HENIKOSENIRU 
radical, a docosenyl radical, A tricosenyl radical, a tetracosenyl radical, a pen octopus 
SENIRU radical, a hexacosenyl radical, Alkenyl radicals, such as a heptacosenyl 
radical, an OKUTAKOSENIRU radical, a nonacosenyl radical, and a thoria conte nil 
radical (the shape of the shape of a straight chain and branching has as these alkenyl 
radicals) moreover, the location of a double bond is also arbitrary — ; cyclopentylic 
group and a cyclohexyl radical — The cycloalkyl radical of the carbon numbers 5-7, 
such as a cycloheptyl radical; A methyl cyclopentylic group, A dimethyl cyclopentylic 
group, a methylethyl cyclopentylic group, a diethyl cyclopentylic group, A 
methylcyclohexyl radical, a dimethyl cyclohexyl radical, a methylethyl cyclohexyl 
radical, A diethyl cyclohexyl radical, a methyl cycloheptyl radical, a dimethyl 
cycloheptyl radical, The alkyl cycloalkyl radical of the carbon numbers 6-1 1, such as a 
methylethyl cycloheptyl radical and a diethyl cycloheptyl radical; A phenyl group, Aryl 
groups, such as a naphthyl group : A tolyl group, a xylyl group, an ethyl phenyl group, A 
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propyl phenyl group, a buthylphenyl radical, a pentyl phenyl group, a hexyl phenyl 
group, A heptyl phenyl group, an octyl phenyl group, a nonylphenyl radical, a DESHIRU 
phenyl group, Each atkyl aryl radical of the carbon numbers 7-1 8 r such as an undecyl 
phenyl group and a dodecyl phenyl group, (the shape of the shape of a straight chain 
and branching has as an alkyl group) moreover, a permutation location is also arbitrary 
— ; benzyl, a phenylethy! radical, and a phenylpropyl radical — Each arylated alkyl 
radical [ of the carbon numbers 7-12, such as phenyl butyl, a phenyl pentyl radical and 
a phenyl hexyl group, ] (shape of shape of straight chain and branching has as alkyl 
group, and its permutation location is also arbitrary); etc. is mentioned. 
[0035] As the aliphatic series monoamine expressed with said formula (4), or its 
alkylene oxide addition product In the formula (4) from a point which is excellent with a 
friction property R13 and R14 The aliphatic series monoamine which is hydrogen or 
the alkyl group of carbon numbers 1-6 separately, and is a=b=0, The alkylene oxide 
addition product of the aliphatic series monoamine which R13 and R14 are hydrogen, 
and a and b are 0-6 separately, and is a number used as a+b=1-6 is used more 
preferably. Moreover, as aliphatic series polyamine expressed with said formula (5), 
the aliphatic series polyamine R17 and whose R18 are hydrogen or the alkyl group of 
carbon numbers 1-6 separately is more preferably used in a formula (5) from the point 
of excelling with a friction property. Moreover, as an imidazoline compound expressed 
with said formula (6), the imidazoline compound whose R21 is hydrogen or the alkyl 
group of carbon numbers 1-6 is more preferably used in a formula (6) from the point of 
excelling with a friction property. 

[0036] On the other hand as a derivative of the amine compound as used in the field 
of (C-1) To an amine compound like said formula (4) - (6), for example, the 
monocarboxylic acid (fatty acid etc.) of carbon numbers 2-30, The polycarboxylic acid 
of the carbon numbers 2-30 of oxalic acid, a phthalic acid, trimeHitic acid, pyromellitic 
acid, etc. is made to act. Neutralize a part or all of the amino group which remains, 
and/or an imino group, or The amidated so-called acid denaturation compound; A 
boric acid is made to act on an amine compound like formula (4) - (6). The so-called 
boric-acid denaturation compound which neutralized a part or all of the amino group 
which remains, and/or an imino group; to a formula (4) or an amine compound as 
shown in (6) The so-called alkylene oxide addition product of the amine compound to 
which alkylene oxide, such as ethylene oxide and propylene oxide, was made to react; 
denaturation object [ of the amine compound obtained combining two or more sorts of 
denaturation chosen from these ]; etc. is mentioned. 

[0037] As the amine compound of (C-1), or its derivative The lauryl amine from the 
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point of specifically excelling in a friction property, lauryl diethylamine, Lauryl 
diethanolamine, dodecyl dipropanolamine, palmitylamine, A stearyl amine, stearyl 
tetraethylenepentamine, an oleyl amine, Oleyl propylenediamine, oleyl diethanolamine, 
amine compound [, such as N -hydroxy ethyl oleyl imidazoline, ]; — alkylene oxide 
addition product [ of these amines compound 3; — alkylene oxide addition product [ of 
these amines compound ]; or such mixture are used especially preferably. 
[0038] although straight-chain fatty acid or branched-chain fatty acid is sufficient and 
saturated fatty acid or unsaturated fatty acid is sufficient as a fatty acid in the fatty 
acid ester, the fatty-acid amide, the fatty-acid imide, or the fatty-acid metal salt of 
the above (C-2) — the carbon number of the alkyl group or an alkenyl radical — 6-30 
— 9-24 are preferably desirable. And the same is said of the hydrocarbon group of the 
sulfide of unsaturated fatty acid ester. Since the friction property of a wet clutch gets 
worse when exceeding the case where the carbon number of the alkyl group of a fatty 
acid or an alkenyl radical is less than six, and 30, it is not desirable respectively. 
[0039] As this fatty acid, specifically Oenanthic acid, an octanoic acid, nonoic acid, A 
decanoic acid, undecanoic acid, dodecanoic acid, a tridecane acid, a tetradecanoic 
acid, A pentadecane acid, hexadecanoic acid, a heptadecanoic acid, octadecanoic acid, 
A nonadecane acid, icosanoic acid, a henicosane acid, docosanoic acid, a tricosane 
acid, A tetracosanoic acid, a pentacosane acid, a hexacosane acid, a heptacosane acid, 
Saturated fatty acid, such as octacosanoic acid, a nonacosane acid, and a 
triacontanoic acid (the shape of the shape of a straight chain and branching has as 
saturated fatty acid); A heptene acid, Octenate, a nonene acid, a decene acid, an 
undecene acid, a dodecen acid, tridecenoic acid, A tetra-decene acid, pentadecene 
acid, a hexa decene acid, heptadecenoic acid, An octadecene acid, a nonadecen acid T 
an IKOSEN acid, a HENIKOSEN acid, the decosenoic acid, A TORIKOSEN acid, a 
tetrachocenic acid, a pen TAKOSEN acid, a hexa KOSEN acid, Although unsaturated 
fatty acid (the shape of the shape of a straight chain and branching has as 
unsaturated fatty acid, and its location of a double bond is also arbitrary), such as a 
hepta-KOSEN acid, an OKUTAKOSEN acid, a nona KOSEN acid, and a thoria 
KONTEN acid, alkenyl succinic-acid [ with the still more nearly same alkenyl radical ];, 
etc. are mentioned The mixture of the straight-chain fatty acid compounded from the 
point of excelling especially with a friction property, with straight-chain fatty acid, an 
oxo process, etc. of a lauric acid, a myristic acid, a palmitic acid, stearin acid, oleic 
acid, and the straight-chain fatty acid (palm oil fatty acid etc.) guided from various 
fats and oils, and branched-chain fatty acid is used preferably. 
[0040] Specifically as fatty acid ester as used in the field of (C-2), the 
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polyhydric-alcohol ester of said fatty acid etc. is mentioned. As this polyhydric alcohol, 
the polyhydric alcohol of carbon numbers 3-6 or its dimer, and a trimer are mentioned, 
and, specifically, polyhydric alcohol, such as a glycerol, trimethylolethane, trimethylol 
propane, pentaerythritol, and sorbitan, and the diglycerol of those which is 2 - a trimer, 
ditrimethylol ethane, a ditrimethylol propane, dipentaerythritol, triglycerol, TORITORI 
methylol ethane, a TORITORI methylol propane, tripentaerythritol, etc. are mentioned. 
In addition, it is desirable [0041] to use partial ester from the point of excelling with a 
friction property, in this invention, although the so-called partial ester which remains 
while it has been the form of a hydroxyl group where all the hydroxyl groups in 
polyhydric alcohol were esterified and where the so-called full ester is sufficient, and 
at least one or more of the hydroxyl group in polyhydric alcohol are not esterified is 
sufficient as ester here. As a compound desirable as fatty acid ester Specifically 
Glycerine monolaurate, glycerol monochrome iso laurate, A glycerol JIRAU rate, 
glycerol JHSO laurate, a glycerol mono-millimeter state, A glycerol MONOISO 
millimeter state, the glycerol JIMIRI State, a glycerol JIISO millimeter state, Glycerol 
monopalmitate, glycerol monochrome iso palmitate, glycerol dipalmitate, Glycerol 
JIISO palmitate, glycerol monostearate, glycerin monoisostearate, Glycerol distearate, 
glycerinediisostearate, glycerol monooleate, Glycerol partial ester, such as glycerol 
monochrome iso oleate, glycerol dioleate, and glycerol JIISO oleate; 
Trimethylolethane mono-laurate, Trimethylolethane monochrome iso laurate, the 
trimethylolethane JIRAU rate, Trimethylolethane JIISO laurate, a trimethylolethane 
mono-millimeter state, The trimethylolethane MONOISO millimeter state, the 
trimethylolethane JIMIRI State, The trimethylolethane JHSO millimeter state, 
trimethylolethane monopalmitate, Trimethylolethane monochrome iso palmitate, 
trimethylolethane dipalmitate, Trimethylolethane JIISO palmitate, trimethylolethane 
monostearate, Trimethylolethane monoisostearate, trimethylolethane distearate, 
Trimethylolethane diisostearate, trimethylolethane monooleate, Trimethylolethane 
monochrome iso oleate, trimethylolethane dioleate, Trimethylolethane partial ester, 
such as trimethylolethane JIISO oleate; Trimethylol propane mono-laurate, 
Trimethylol propane monochrome iso laurate, a trimethylol propane JIRAU rate, 
Trimethylol propane JIISO laurate, a trimethylol propane mono-millimeter state, A 
trimethylol propane MONOISO millimeter state, the trimethylol propane JIMIRI State, 
A trimethylol propane JIISO millimeter state, trimethylol propane monopalmitate, 
Trimethylol propane monochrome iso palmitate, trimethylol propane dipalmitate, 
Trimethylol propane JIISO palmitate, trimethylol propane monostearate, Trimethylol 
propane monoisostearate, trimethylol propane distearate, Trimethylol propane 
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diisostearate, trimethylol propane monooleate, Trimethylol propane monochrome iso 
oleate, trimethylol propane dioleate, Trimethylol propane partial ester, such as 
trimethylol propane JIISO oleate; Pentaerythritol mono-laurate, Pentaerythritol 
monochrome iso laurate, a pentaerythritol JIRAU rate, Pentaerythritol JIISO laurate, 
pentaerythritol trilaurate, Pentaerythritol TORIISO laurate, a pentaerythritol 
mono-millimeter state, A pentaerythritol MONOISO millimeter state, a pentaerythritol 
JIMIRI state, A pentaerythritol JIISO millimeter state, the pentaerythritol TORIMIRI 
State, A pentaerythritol TORIISO millimeter state, pentaerythritol monopalmitate, 
Pentaerythritol monochrome iso palmitate, pentaerythritol dipalmitate, Pentaerythritol 
JIISO palmitate, pentaerythrytol tripalmitate, Pentaerythritol TORIISO palmitate, 
pentaerythritol monostearate, Pentaerythritol monoisostearate T pentaerythritol 
distearate, Pentaerythritol diisostearate, pentaerythritol tristearate, Pentaerythritol 
TORIISO stearate, pentaerythritol monooleate, Pentaerythritol monochrome iso 
oleate, pentaerythritol dioleate, Pentaerythritol JIISO oleate, pentaerythritol trio 
REETO, Pentaerythritol partial ester, such as pentaerythritol TORIISO oleate; 
Sorbitan monolaurate, Sorbitan monochrome iso laurate, a sorbitan JIRAU rate, 
sorbitan JIISO laurate, Sorbitan trilaurate, sorbitan TORIISO laurate, a sorbitan 
mono-millimeter state, A sorbitan MONOISO millimeter state, the sorbitan JIMIRI 
State, a sorbitan JIISO millimeter state, The sorbitan TORIMIRI State, a sorbitan 
TORIISO millimeter state, sorbitan monopalmitate, Sorbitan monochrome iso 
palmitate, sorbitan dipalmitate, sorbitan JIISO palmitate, sorbitan tripalmitate, sorbitan 
TORIISO palmitate, sorbitan monostearate, sorbitan monoisostearate, sorbitan 
JISUTEARE Sorbitan partial ester [, such as - TO, sorbitan diisostearate, sorbitan 
tristearate, sorbitan TORIISO stearate, sorbitan monooleate, sorbitan monochrome 
iso oleate, sorbitan dioleate, sorbitan JIISO oleate, sorbitan trioleate, and sorbitan 
TORIISO oleate, ];, such mixture, etc. can be illustrated. 

[0042] From the point of excelling especially in a friction property to furthermore, 
glycerol monooleate Glycerol dioleate, trimethylolethane monooleate, 
trimethylolethane dioleate, Trimethylol propane monooleate, trimethylol propane 
dioleate, Pentaerythritol monooleate, pentaerythritol dioleate, Pentaerythritol trio 
REETO, sorbitan monooleate, Sorbitan dioleate, sorbitan trioleate, such mixture, etc. 
are used more preferably. The glycerol monooleate which is furthermore monooleate, 
trimethylolethane monooleate, trimethylol propane monooleate, pentaerythritol 
monooleate, sorbitan monooleate, such mixture, etc. are used most preferably. 
Moreover, an amide or imide etc. which nitrogen-containing compounds, such as an 
amine compound which contains only ammonia, and the hydrocarbon group or 
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hydroxyl-group content hydrocarbon group of carbon numbers 1-8 for said fatty acid, 
an alkeny! succinic-acid anhydride, or its acid chloride in a molecule, are made to 
specifically react as a fatty-acid amide as used in the field of (C-2), and is obtained is 
mentioned. 

[0043] As this nitrogen-containing compound, specifically Ammonia; 
monomethylamine, A monoethyl amine, a monopropyl amine, a monobutyl amine, 
mono-pentylamrne, Mono-hexylamine, a mono-heptyl amine, a mono-octyl amine, 
dimethylamine, A methylethyl amine, diethylamine, a methylpropyl amine, ethyl 
propylamine, A dipropyl amine, a methylbutyl amine, an ethyl butylamine t a propyl 
butylamine, Dibutyl amine, dipentylamine, a dihexyl amine, diheptylamine, Alkylamines, 
such as a dioctyi amine (the shape of the shape of a straight chain and branching has 
as an alkyl group); A mono-methanol amine, Monoethanolamine, mono-propanolamine, 
a mono-butanol amine, A mono-pentanol amine, a mono-hexanol amine, a 
mono-heptanol amine, A mono-octanol amine, a mono-nonanol amine, a dimethanol 
amine, Methanol ethanolamine, diethanolamine, methanol propanolamine, Ethanol 
propanolamine, dipropanolamine, a methanol butanol amine, An ethanol butanol amine, 
a propanol butanol amine, dibutanolamine, Alkanoiamine [, such as a JIPENTA Norian 
amine, a JIHEKISA Norian amine, a JIHEPUTA Norian amine and a JIOKUTA Norian 
amine, ] (shape of shape of straight chain and branching has as alkanol radical);, such 
mixture, etc. are mentioned. 

[0044] As a fatty-acid amide of (C-2), specifically The lauric-acid amide from the 
point of excelling with a friction property, lauric-acid diethanolamide, A lauric-acid 
mono-propanol amide, a myristic-acid amide, myristic-acid diethanolamide, A 
myristic-acid mono-propanol amide, a palmitic-acid amide, palmitic-acid 
diethanolamide, A palmitic-acid mono-propanol amide, octadecanamide, stearin acid 
diethanolamide, A stearin acid mono-propanol amide, oleic amide, oleic acid 
diethanolamide, An oleic acid mono-propanol amide, a palm-oil-fatty-acid amide, 
palm-oil-fatty-acid diethanolamide, A palm-oil-fatty-acid mono-propanol amide, the 
synthetic mixing fatty-acid amide of carbon numbers 12-13, the synthetic mixing 
fatty-acid diethanolamide of carbon numbers 12-13, the synthetic mixing fatty-acid 
mono-propanol amides of carbon numbers 12-13, such mixture, etc. are used 
especially preferably. 

[0045] On the other hand, as a fatty-acid metal salt as used in the field of (C-2), 
alkaline-earth-metal salts (the magnesium salt, calcium salt, etc.), zinc salt, etc. of 
said fatty acid are specifically mentioned. Specifically as a fatty-acid metal salt of 
(C-2), lauric-acid calcium, myristic-acid calcium, palmitic-acid calcium, calcium 
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stearate, oleic acid calcium, palm-oil-fatty-acid calcium, the synthetic mixing 
fatty-acid calcium of carbon numbers 12—13, lauric-acid zinc, myristic-acid zinc, 
palmitic-acid zinc, zinc stearate, zinc oleate, palm-oil-fatty-acid zinc, the synthetic 
mixing fatty-acid zinc of carbon numbers 12-13, such mixture, etc. are especially used 
preferably from the point of excelling with the friction property of a wet clutch. As a 
sulfide of the unsaturated fatty acid ester as used in the field of furthermore (C-2), 
the reactant of said unsaturated fatty acid ester and sulfur is mentioned, for example. 
As a sulfide of the unsaturated fatty acid ester of (C-2), the sulfide of oleic acid 
methyl ester is especially used preferably from the point of excelling with a synchro 
property or the friction property of a brake. Moreover, the mixture which consists of a 
mixed rate of the arbitration of the compound of two or more sorts chosen as a (C) 
component (C-1) (C-2) needless to say from friction regulators which are 
represented of different structures can also be used. 

[0046] the case where one kind or two kinds or more of (C) components chosen as 
arbitration in the lubricating oil constituent of this invention are used together — the 
lower limit of the content — constituent whole-quantity criteria — 0.01 mass % — 
desirable — 0.03 mass % — it is — on the other hand — the upper limit — 
constituent whole-quantity criteria — 5.0 mass % — it is 3.0 mass % preferably. (C) 
When the content of a component does not fulfill 0.01 mass % with constituent 
whole-quantity criteria, it is deficient in the improvement effect over the friction 
property by (C) component concomitant use, and since a coefficient of static friction 
(microsecond) falls too much and effectiveness of a wet oiling brake falls on the other 
hand when a content exceeds 5.0 mass % on constituent whole-quantity criteria, it is 
not desirable respectively. 

[0047] When using the amine compound of (C-1) as a (C) component in this invention, 
here As a (B) component mentioned above,, among R4 and R5 of a formula (2), or R6, 
one or two Among R7 and R8 of a formula (3), or R9, or one or two the phosphoric 
ester (thiophosphoric acid ester is sufficient) whose others it is the hydrocarbon 
group of carbon numbers 1-30, and are hydrogen atoms, and phosphite (thio phosphite 
is sufficient) — when especially phosphite is used together, especially the 
improvement effect of the initial concordance nature of a lubricating oil constituent is 
large. In this case, the above-mentioned phosphoric ester or phosphite of the amine 
compound of a component (C-1) and the (B) component may be added to lubricating 
oil base oil in the form of the salt of the amine compound to which add to lubricating 
oil base oil independently, respectively, and both were made to react beforehand, and 
phosphorus compounds. 
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[0048] Moreover, the lubricating oil constituent of this invention can contain (D) 
basicity metal system detergent This basic metal system detergent (henceforth the 
(D) component) is effective in making hand control or the synchro property and 
tractor of an automatic transmission, a high dynamic friction coefficient (mud) 
required for brake-noise prevention of a construction equipment, and a low coefficient 
of static friction (microsecond) appear. Although (A) polysulfide compound concerning 
this invention has the effectiveness of maintaining a dynamic friction coefficient (mud) 
and reducing a coefficient of static friction (microsecond) even if it uses it 
independently, the effectiveness increases by using together with the (D) component. 
(D) The lower limits of the total basicity of the basic metal system detergent of a 
component are 100 mgKOH/g preferably 50 mgKOH/g, and, on the other hand, the 
upper limit is 450 mgKOH/g. Since the oxidation stability of a lubricating oil 
constituent gets worse when the total basicity is less than 50 mgKOH/g, and there is 
a possibility of having a bad influence on the storage stability of a lubricating oil 
constituent, on the other hand when the total basicity exceeds 450 mgKOH/g, it is not 
desirable respectively. In addition, the total basicity said here is JIS. The total basicity 
by the perchloric acid method measured based on 7. of K2501 "the petroleum product 
and lubricating oil-neutralization value examining method" is meant. 
[0049] (D) As an example of a component, one kind or two kinds or more of basic 
metal system detergent with which the basic alkaline-earth-metal sulfonate of 50 - 
450 mgKOH/g is chosen for the total basicity, and the basic alkali earth metal phenate 
of 50 - 450 mgKOH/g and the total basicity (D-3) are chosen for the total basicity 
(D-2) from basic alkaline-earth-metal SARISHI rate **s of 50 - 450 mgKOH/g, for 
example (D-1) is mentioned. As alkaline-earth-metal sulfonate, the 
alkaline-earth-metal salt especially the magnesium salt, and/or the calcium salt of 
molecular weight 100-1500 and the alkyl aromatic series sulfonic acid obtained by 
sulfonating the alkyl aromatic compound of 200-700 preferably are used preferably, 
and the so-called petroleum sulfonic acid, synthetic sulfonic acid, etc. are more 
specifically mentioned specifically as alkyl aromatic series sulfonic acid. 
[0050] As petroleum sulfonic acid, the so-called mahogany acid which carries out a 
byproduction is used at the time of what generally sulfonated the alkyl aromatic 
compound of the lubricating oil fraction of mineral oil, or White oil manufacture. 
Moreover, alkylbenzene which has the alkyl group of the shape of the shape of a 
straight chain acquired by carrying out a byproduction as synthetic sulfonic acid from 
the alkylbenzene manufacturing plant which serves as a raw material of a detergent, 
for example, or alkylating polyolefine with benzene, or branching is used as a raw 
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material, and the thing which sulfonated this, or the thing which sulfonated dinonyl 
naphthalene is used. Moreover, although there is especially no limit as a sulfonation 
agent at the time of sulfonating these alkyl aromatic compound, an oleum and a 
sulfuric acid are usually used. Moreover, as alkali earth metal phenate, the 
alkaline-earth-metal salt especially the magnesium salt, and/or the calcium salt of a 
Mannich reaction product of the alkylphenol which carbon numbers 4-30, the 
alkylphenol which has at least one alkyl group of the shape of the shape of a straight 
chain of 6-18 and branching preferably, the alkylphenol sulfide which this alkylphenol 
and elementary sulfur are made to react and is obtained, or this alkylphenol and 
formaldehyde are made to react, and is obtained are more specifically used preferably. 
[0051] Moreover, as an alkaline-earth-metal SARISHI rate, carbon numbers 4-30, the 
alkaline-earth-metal salt of the alkyl salicylic acid which has at least one alkyl group 
of the shape of the shape of a straight chain of 6-18 and branching preferably 
especially magnesium salt, and/or a calcium salt are more specifically used preferably. 
(D-1) To basic alkaline-earth-metal sulfonate, basic (D-2) alkali earth metal phenate, 
and (D-3) a basic alkaline-earth-metal SARISHI rate As long as the total basicity is in 
the range of 50 - 450 mgKOH/g Alkyl aromatic series sulfonic acid, alkylphenol, 
alkylphenol sulfide, The Mannich reaction product of alkylphenol, an alkyl salicylic acid, 
etc. Make it react directly with alkaline-earth-metal bases, such as an oxide of the 
alkaline earth metal of magnesium and/or calcium, and a hydroxide, or Or by making it 
permute by the alkaline-earth-metal salt, once it considers as alkali-metal salts, such 
as sodium salt and potassium salt, etc. The basic salt obtained by heating a 
superfluous alkaiine-earth-metal salt and an alkaline-earth-metal base (the hydroxide 
and oxide of alkaline earth metal) for the neutral salt (normal salt) obtained under 
existence of water, The fault basic salt (ultrabasic salt) obtained by making neutral 
salt (normal salt) react with the base of alkaline earth metal under existence of carbon 
dioxide gas is contained. In addition, these reactions are usually performed in solvents 
(aromatic hydrocarbon solvents, such as aliphatic hydrocarbon solvents, such as a 
hexane, and a xylene, light lubricating oil base oil, etc.). Moreover, although metal 
system detergent is usually marketed in the condition of having diluted with light 
lubricating oil base oil etc. and is available, generally it is desirable 1.0 to 20 mass % 
and for the metal content to use the thing of 2.0 - 16 mass % preferably. 
[0052] the case where one kind or two kinds or more of (D) components chosen as 
arbitration in the lubricating oil constituent of this invention are used together — the 
lower limit of the content — constituent whole-quantity criteria — 0.05 mass % — 
desirable — 0.1 mass % — it is — on the other hand — the upper limit — constituent 
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whole-quantity criteria — 5.0 mass % — it is 3,0 mass % preferably, (D) When the 
content of a component does not fulfill 0.05 mass % with constituent whole-quantity 
criteria, it is deficient in the improvement effectiveness of the friction property of the 
lubricating oil constituent by (D) component concomitant use, and since the oxidation 
stability of a lubricating oil constituent falls and there is a possibility of starting the 
blinding of friction material, on the other hand when a content exceeds 5.0 mass % on 
constituent whole-quantity criteria, it is not desirable respectively. 
[0053] Moreover, the lubricating oil constituent of this invention can contain (E) 
thiophosphoric acid zinc further. That effectiveness is large, when it is effective in 
reducing a coefficient of static friction (microsecond) and uses together with (D) 
basicity metal system detergent especially at the same time this thiophosphoric acid 
zinc (henceforth the (E) component) raises oxidation stability. Moreover, the 
effectiveness that the (E) component reduces a coefficient of static friction 
(microsecond) is remarkable in the hand control which used the copper alloy or the 
synchronizer ring and tractor of an automatic transmission, and the wet oiling brake of 
a construction equipment, and the brake noise in the connection and the tractor in 
hand control or an automatic transmission, or a construction equipment can be 
prevented more effectively. (E) Specifically as thiophosphoric acid zinc of a 
component, the dithiophosphate zinc expressed with the following general formula (7) 
is mentioned. 



R22, R23, R24, and R25 show the alkyl group of carbon numbers 1-18, an aryl group, 
or the alkyl aryl radical of carbon numbers 7-18 according to an individual among a 
formula (7), respectively. 

[0055] As an alkyl group, a methyl group, an ethyl group, a propyl group, butyl, a pentyl 
radical, a hexyl group, a heptyl radical, an octyl radical, a nonyl radical, a decyl group, 
an undecyl radical, the dodecyl, a tridecyl radical, a tetradecyl radical, a pentadecyl 
group, a hexadecyl radical, a heptadecyl radical, an octadecyl radical, etc. are 
specifically mentioned, and especially the alkyl group of carbon numbers 3-8 is 
desirable. The shape of the shape of a straight chain and branching has as these alkyl 
groups. The 1st class (primary) alkyl group or the 2nd class (secondary) alkyl group is 
sufficient as these again. 



[0054] 

[Formula 12] 
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[0056] Although mixture of an alpha olefin may be used as a raw material in case R22, 
R23, R24, and R25 are introduced, it becomes the mixture of the dialkyl 
phosphorodtthioate zinc which has the alkyl group of different structure as a 
compound expressed with a formula (7) in this case. Specifically as an aryl group, a 
phenyl group, a naphthyl group, etc, are mentioned. Specifically as an alkyl aryl radical, 
a tolyl group, a xylyl group, an ethyl phenyl group, a propyl phenyl group, a 
buthylphenyl radical, a pentyl phenyl group, a hexyl phenyl group, a heptyl phenyl 
group, an octyl phenyl group, a nonylphenyl radical, a DESHIRU phenyl group, an 
undecyl phenyl group, a dodecyl phenyl group, etc. are mentioned (the shape of the 
shape of a straight chain and branching has as these alkyl groups, and they include all 
substitution isomer objects). 

[0057] As R22, R23, R24, and R25 Any of such an alkyl group, an aryl group, and an 
alkyl aryl radical are sufficient. The dithiophosphate zinc which has the 2nd class alkyl 
group as a (E) component when an extreme pressure property is required of a 
lubricating oil constituent When thermal resistance is required, it is desirable to use 
the dithiophosphate zinc which has an aryl group or an alkyl aryl radical as a (E) 
component, but when the improvement effect of a friction property etc, is taken into 
consideration, it is most desirable to use the dithiophosphate zinc which has the 1st 
class alkyl group synthetically. Furthermore, especially the dithiophosphate zinc that 
has the 1st class alkyl group of basicity shows the outstanding oxidation stability, and 
its concomitant use with the dithiophosphate zinc of independent or others is 
effective. 

[0058] the case where one kind or two kinds or more of (E) components chosen as 
arbitration in the lubricating oil constituent of this invention are used together — the 
lower limit of the content — constituent whole-quantity criteria — 0.05 mass % — 
desirable — 0.1 mass % — it is — on the other hand — the upper limit — constituent 
whoie-quantity criteria — 5.0 mass % — it is 3.0 mass % preferably, (E) When the 
content of a component does not fulfill 0.05 mass % with constituent whole-quantity 
criteria, it is deficient in the reduction effectiveness of the coefficient of static friction 
(microsecond) of the lubricating oil constituent by (E) component concomitant use, 
and since there is a possibility of there being a possibility of starting the blinding of 
friction material, and having a bad influence on endurance, such as a sealant and resin 
material, on the other hand when a content exceeds 5,0 mass % on constituent 
whole-quantity criteria, it is not desirable respectively. 

[0059] Moreover, the lubricating oil constituent of this invention can contain (F) 
succinimid system ash-free dispersant. Improvement in the oxidation stability of a 
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constituent and thermal stability is expectable by using together a succinimid system 
ash-free dispersant (henceforth the (F) component). Moreover, it has the 
effectiveness of raising the dynamic friction coefficient between the synchronizer ring 
at the time of gear change actuation, and a gear cone, and in system ** of a wet oiling 
brake (mud). (F) As a component being concrete, the succinimid which has the alkyl 
group or alkenyl radical of carbon numbers 30-300 in [ at least one ] a molecule, or its 
derivative is mentioned, for example, and one kind chosen as arbitration from these or 
two kinds or more can be blended. (F) The compound more specifically shown by the 
following general formula (8) or (9) as a component is mentioned. 
[0060] 

[Formula 1 3] 



the inside of a formula (8), and R26 — carbon numbers 30-300 — desirable — the 
alkyl group or alkenyl radical of 40-150 — being shown — e — 1-5 — the integer of 
2-4 is shown preferably, 
[0061] 

[Formula 14] 



the inside of a formula (9), and R27 and R28 — respectively — an individual exception 

— carbon numbers 30-300 — desirable — the alkyl group or alkenyl radical of 40-150 

— being shown — f — 0-4 — the integer of 1-3 is shown preferably. 

[0062] In addition, although there are so-called succinimid of a monotype like the 
general formula (8) which the succinic anhydride added to the end of polyamine, and 
the so-called bis-type like the general formula (2) which the succinic anhydride added 
to the both ends of polyamine of succinimid on the occasion of imide-izing, as a (F) 
component, the either is [ such mixture ] usable [ succinimid ]. As this alkyl group or 
an alkenyl radical, although the shape of the shape of a straight chain and branching 
has, specifically as a desirable thing, a branching-like alkyl group, a branching-like 
alkenyl radical, etc. which are guided from the oligomer of olefins, such as a propylene, 
1-butene f and an isobutylene, or the co-oligomer of ethylene and a propylene are 
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mentioned, the carbon number of this alkyl group or an alkenyl radical — 30-300 — it 
is 40-150 preferably. Since the cold-temperature fluidity of a lubricating oil 
constituent gets worse when the solubility over the lubricating oil base oil of a 
compound falls when the carbon number of an alkyl group or an alkenyl radical is less 
than 30 r and the carbon number of an alkyl group or an alkenyl radical exceeds 300 on 
the other hand, it is not desirable respectively. 

[0063] (F) although the content of the succinimid system ash-free dispersant of a 
component is arbitrary — from points, such as abrasion resistance, oxidation stability, 
and a friction property, — usually — the nitrogen content — 0.01 to 10 mass % — the 
thing of 0.1 - 10 mass % is used desirably preferably, moreover, as a derivative of the 
succinimid system ash-free dispersant of the (F) component To succinimid which was 
mentioned above, for example, monocarboxylic acid (fatty acid etc.) and oxalic acid of 
carbon numbers 2-30, The polycarboxylic acid of the carbon numbers 2-30 of a 
phthalic acid, trimellitic acid, pyromellitic acid, etc, is made to act. Neutralize a part or 
all of the amino group which remains, and/or an imino group, or The amidated 
so-called acid denaturation compound; A boric acid is made to act on a 
nitrogen-containing compound which was mentioned above. Neutralize a part or all of 
the amino group which remains, and/or an imino group, or The amidated so-called 
boron denaturation compound; denaturation compound; which combined two or more 
sorts of denaturation chosen as sulfur denaturation compound; which made the sulfur 
compound act on a nitrogen-containing compound which was mentioned above, and a 
nitrogen-containing compound which was mentioned above from acid denaturation, 
boron denaturation, and sulfur denaturation is mentioned. In addition, in these 
derivatives, since it excels especially in the effectiveness that a boric-acid 
denaturation article raises a **** multiplier (mud), in order to emphasize this 
effectiveness, it is also effective to use the succinimid system ashHree dispersant 
which carried out boric-acid denaturation. 

[0064] the case where one kind or two kinds or more of (F) components chosen as 
arbitration in the lubricating oil constituent of this invention are used together — from 
points, such as abrasion resistance, oxidation stability, and a friction property, — 
usually — the nitrogen content — 0.01 - 1 0 mass % — the thing of 0.1-10 mass % is 
used desirably preferably. (F) the lower limit of the content of a component — 
constituent whole-quantity criteria — 0.1 mass % — desirable — 0.5 mass % — it is 
— on the other hand — the upper limit — constituent whole-quantity criteria — 15.0 
mass % — it is 10.0 mass % preferably. (F) Since there is a possibility of the 
effectiveness of the (F) component not being acquired when the content of a 
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component does not fulfill 0.1 mass % with constituent whole-quantity criteria, but the 
cold-temperature fluidity of a lubricating oil constituent getting worse on the other 
hand when a content exceeds 15.0 mass % on constituent whole-quantity criteria, and 
having a bad influence on endurance, such as a sealant it is not desirable respectively. 
[0065] As mentioned above, in the lubricating oil constituent of this invention, when a 
lubricating oil constituent is used for a stick shift or an automatic transmission, and a 
tractor or a construction equipment by making lubricating oil base oil carry out the 
amount content of specification of the polysulfide compound of the (A) component 
while holding highly the dynamic friction coefficient (mud) in the copper alloy which is 
the quality of the material of the wet oiling brake used by the synchronizer ring, 
tractor, or construction equipment used with a stick shift or an automatic 
transmission, a coefficient of static friction (microsecond) can be reduced. 
[0066] Moreover, a friction property can be improved further further by carrying out 
the amount concomitant use of specification of one sort or two sorts or more of 
compounds chosen from (B) - (F) components if needed, respectively. That is, the 
lubricating oil constituent in this invention includes all the modes of the presentation 
which consists of various combination of lubricating oil base oil, the (A) component, 
and (B) - (F) component besides the presentation which blended the (A) component 
with lubricating oil base oil. Among these, especially the presentation containing the 

(B) component other than the (A) component is especially desirable, and the following 
modes are desirable. 

(1) Base oil +(A)+(B) (2) base-oil +(A)+(B)+ (C), (D), (E), or (F), (3) — base oil 
+(A)+(B)+(C)+ (D), (E), or (F) — (4) — base oil +(A)+(BMC)+(D)+ (E) or (F) — (5) — 
base oil +(A)+(B)+(C)+ (D) — +(E)+(F) (6) base-oil +(A)+(B)+(D)+ (E) or (F) (7) base-oil 
+CAWB)+(D)+(E)+ (F). 

As other desirable presentations, the presentation containing the (E) component 
other than the (A) component is desirable, and the following modes are mentioned. 
(8) Base oil +(A)+(E) (9) base-oil +(A)+(E)+ (C), (D), or (F) (10) base-oil +(A)+(D)+(E)+ 

(C) or (F) (1 1) base-oil +(A)+(C)+(D)+(E)+ (F). 

[0067] It is independent, or the various additives which are the purposes which raise 
the engine performance further, and are further represented by a viscosity index 
improver, a pour point depressant, an antioxidant, an extreme pressure additive, 
corrosion inhibitor, a rubber swelling agent a defoaming agent, the coloring agent, etc. 
if needed may be combined in some numbers, and may be made to contain in the 
lubricating oil constituent of this invention. Specifically as a viscosity index improver, 
the so-called non-distributed viscosity index improvers, such as a polymer of one sort 
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chosen from various methacrylic ester or two sorts or more of monomers, a 
copolymer, or its water garnish, or the so-called distributed viscosity index improver 
to which copolymerization of the various methacrylic ester which contains a nitride 
further was carried out can be illustrated. As an example of other viscosity index 
improvers, non-distributed process input output equipment, distributed ethylene and 
an alpha olefin copolymer (a propylene, 1-butene, 1-pentene, etc. are mentioned as an 
alpha olefin) or its hydride, a polyisobutylene or its water garnish, a styrene-diene 
hydrogenation copolymer, a styrene-maleic-anhydride ester copolymer, poly alkyl 
styrene, etc. can be illustrated. 

[0068] The molecular weight of these viscosity index improvers needs to select in 
consideration of shear stability, concrete — the number average molecular weight of 
a viscosity index improver — the case of distributed process input output equipment 
and non-distributed polymethacrylate — 5,000-150,000 — desirable — the thing of 
5,000-35,000 — the case of a polyisobutylene or its hydride — 800-5,000 — 
desirable — the thing of 1,000-4,000 — the case of ethylene and an alpha olefin 
copolymer, or its hydride — 800-150,000 — the thing of 3,000-12,000 is preferably 
desirable. Moreover, especially when ethylene and an alpha olefin copolymer, or its 
hydride is used also in these viscosity index improvers, the lubricating oil constituent 
excellent in shear stability can be obtained. 

[0069] Although one kind or two kinds or more of compounds chosen as arbitration 
from these can make the amount of arbitration contain, as for the content, it is usually 
desirable that it is 0.1 to lubricating oil constituent whole-quantity criteria 40.0 mass %. 
It is usable if it is used to a lubricating oil generally [ a phenol system compound, an 
amine system compound, etc. ] as an antioxidant. Specifically Alkylphenols, such as 2 
and 6-G tert-butyl-4-methyl phenol Bisphenofs, such as methylene -4 and 
4-bisphenol (2, 6-G tert-butyl-4-methyl phenol) Naphthylamines, such as a 
phenyl-alpha-naphthylamine, and dialkyl diphenylamine Fatty acids (3, 5-G 
tert-butyl-4-hydroxyphenyl), univalent, or polyhydric alcohol, such as a propionic acid 
(3, 5-G tert-butyl-4-hydroxyphenyl) (For example, ester with a methanol, OKUTA 
decanol, 1, 6-hexa polysulfide, neopenty! glycol, thiodiethylene glycol, triethylene 
glycol, pentaerythritol, etc.) etc. is mentioned. Although one kind or two kinds or more 
of compounds chosen as arbitration from these can make the amount of arbitration 
contain, as for the content, it is usually desirable that it is 0.01 to 5.0 mass % on 
lubricating oil constituent whole-quantity criteria. 

[0070] As an extreme pressure additive, as for everything but the polysulfide 
compound of the (A) component which is an indispensable component of this 
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invention, sulfur system compounds, such as for example, disulfide and sulfurized oil 
fat, etc. are mentioned. Although one kind or two kinds or more of compounds chosen 
as arbitration from these can make the amount of arbitration contain, as for the 
content it is usually desirable that it is 0,01 to 5.0 mass % on lubricating oil 
constituent whole-quantity criteria. As corrosion inhibitor, a benzotriazol system, a 
thiadiazofe system, an imidazole system compound, etc. are mentioned, for example. 
Although one kind or two kinds or more of compounds chosen as arbitration from 
these can make the amount of arbitration contain, as for the content, it is usually 
desirable that it is 0.01 to 3.0 mass % on lubricating oil constituent whole-quantity 
criteria. As a defoaming agent, silicone, such as dimethyl silicone and fluoro silicone, is 
mentioned, for example. Although one kind or two kinds or more of compounds chosen 
as arbitration from these can make the amount of arbitration contain, as for the 
content, it is usually desirable that it is 0.001 to 0,05 mass % on lubricating oil 
constituent whole-quantity criteria. Although a coloring agent can make the amount of 
arbitration contain, as for the content, it is usually desirable that it is 0.001 to 1.0 
mass % on lubricating oil constituent whole-quantity criteria. 
[0071] 

[Effect of the Invention] As mentioned above, the lubricating oil constituent of this 
invention has the outstanding extreme pressure property and the outstanding friction 
property, and fits the use as a lubricating oil for power transmission devices, such as a 
lubricating oil for common lubrication which carries out the lubrication of the change 
gear used for the hand control or the lubricating oil for automatic transmissions which 
used the synchronizer ring especially, a tractor, or a construction equipment, and the 
brake to coincidence. 
[0072] 

[Example] Hereafter, although an example and the example of a comparison explain 
the contents of this invention still more concretely, this invention is not limited at all 
by these. 

[0073] In order to evaluate the friction property in the copper alloy which is the quality 
of the material of the wet oiling brake used by the synchronizer ring used with [trial 1] 
hand control or an automatic transmission, or tractor, about the lubricating oil 
constituent shown in Table 1, the synchro friction test was performed on the 
conditions shown below, and coefficient-ol^static-friction mus after running-in 1000 
cycle progress (a synchronizer ring shows the maximum coefficient of friction after 
slip initiation by 1rpm from a quiescent state microsecond.) was measured. 
[0074] 
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Service condition of a synchro friction test Synchronizer ring: Copper alloy 
synchronizer ring for domestic stick shifts Gear cone : Steel gear cone for domestic 
manual automatic transmissions Oil ** : 80 degrees C Motor rotational frequency : 
1200rpm Forcing load : 400Ns Forcing cycle : ON 0.5 sec/OFF 1.0sec[0075] 
[Table 1] 
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[0076] 1) Purification mineral oil A : paraffin series hydrocracking mineral oil of 
kinematic viscosity 4.1mm2/s (@100 degree C) and a viscosity index 123. 

2) Lubricating oil A : the kinematic viscosity of 13.6mm 2/s (@100 degree C) 
lubricating oil which added polymethacrylate 20 mass %, G 2-ethylhexyl 
alkyl-acid-phosphate amine salt 0.3 mass %, and thiadiazole 0.2 mass % on constituent 
whole-quantity criteria to purification mineral oil A. 

3) Lubricating oil B : the kinematic viscosity of 14.8mm 2/s (@100 degree C) 
lubricating oil which added polymethacrylate 20 mass %, dibutyl phosphite 0.2 mass %, 
basic primary ZnDTP1.2 mass %, TBN300calcium sulfonate 2.0 mass %, alkenyl 
succinimid 0,5 mass %, and sorbitan mono-olate 0.3 mass % on constituent 
whole-quantity criteria to purification mineral oil A. 

4) polysulfide compound A: — a formula (1) — setting — the carbon number 8 of 
R1-R3, and n= — 0-1 x, and the polysulfide compound of y-3~9. 

5) polysulfide compound B: — a formula (1 ) — setting — the carbon numbers 1 6 or 1 8 
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of R1-R3, and n= — 0-1 x P and the polysulfide compound of y=1~9. 

6) polysulfide compound C: — a formula (1) — setting — the carbon number 4 of 
R1-R3, and n= — 0-1 x, and the polysulfide compound of y=2-13. 

7) Coefficient of friction of 1200rpm after mu1 200:1 0000 cycle. 8 [0.5]: The polysulfide 
compound was added so that it might become sulfur 0.5 mass % on constituent 
whole-quantity criteria. 

[0077] A passage clear from the result of Table 1 p the lubricating oil constituent of the 
example containing (A) polysulfide compound concerning this invention has the high 
dynamic friction coefficient mu 1 200 in the copper alloy used by the wet oiling brake 
of hand control or the synchromesh device of an automatic transmission, or a tractor, 
and can prevent the fall of coefficient of friction at the time of the synchro with which 
it becomes the cause of synchromesh mold hand control or gear **** in an automatic 
transmission. 

[0078] About the lubricating oil constituent of [trial 2] this invention, in order to 
evaluate the effect on a friction property, the coefficient of static friction mu 1 of 
each presentation shown in Table 1 was measured with the synchro friction tester. 
The result was shown in Table 2. 
[0079] 

Service condition of a synchro friction test Synchronizer ring: Copper alloy 
synchronizer ring for domestic stick shifts Gear cone : Steel gear cone for domestic 
manual automatic transmissions Oil ** : 80 degrees C Motor rotational frequency : 
After [ an inertia absorption test ] 1rpm Forcing load : 400Ns Forcing cycle :- 2.0 
sec/OFF 5.0sec[0080] 
[Table 2] 
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[0081] 1) Purification mineral oil A : the same as that of the purification mineral oil A 
of Table 1. 

2) Lubricating oil A : the same as that of the lubricating oil A of Table 1. 

3) Lubricating oil B : the same as that of the lubricating oil B of Table 1. 

4) Polysulfide compound A : the same as that of the polysulfide compound A of Table 
L 

5) Polysulfide compound B : the same as that of the polysulfide compound B of Table 
1. 

6) Polysulfide compound C : the same as that of the polysulfide compound C of Table 
1. 

7) mu 1 : the maximum coefficient of friction of Irpm after after [ an inertia absorption 
test ] 1 00 cycle. 

8) [0.5]: The polysulfide compound was added so that it might become sulfur 0.5 
mass % on constituent whole-quantity criteria. 

[0082] In the lubricating oil constituent of this invention, the examples 8 f 10 t and 12 
using the polysulfide compound B long-chain in R1-R3 in especially a formula (1) show 
remarkable low mu 1 as compared with the corresponding examples 5-8 of a 
comparison a passage clear from the result of Table 2. This means that coefficient of 
friction in low sliding velocity is low, and shows that it is effective in prevention of the 
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connection phenomenon in hand control or the synchromesh device of an automatic 
transmission, or the brake-noise prevention by the wet oiling brake of a tractor. 
[0083] In order to evaluate the effect of the brake noise on a tractor by the lubricating 
oil constituent concerning [trial 3] this invention, about the lubricating oil constituent 
of example of example 1 3 ****** 9 which has the presentation shown in Table 3, on 
the conditions shown below, the tractor brake-noise trial when the oil temperature of 
5 degrees C and an oil temperature is the same as that of outside air temperature was 
performed, and the result was shown in Table 3. 

[0084] tractor-brake-noise trial (1) use tractor: — 15 horsepower tractor (2) 
test-method: — the tractor first filled up with the trial oil is cooled in a cool room (0 
degree C) for 12 hours or more. An oil temperature is measured, after accelerating 
without pre-heating the tractor taken out from the cool room to 30km/h, applying full 
brakes and hearing generating of a sound This is twice considered as the trial of 5 
degrees C of repeats. Full brakes are applied in the place where transit was 
furthermore repeated at and the oil temperature amounted to 30 degrees C, and 
generating of a sound is heard. This is twice considered as the trial of repeat outside 
air temperature, 
[0085] 
[Table 3] 











mm 


mm sac " 




CA) f&ft 


[0. 5] *» 


[0. 5] *> 


■*** 















[0086] 1) Lubricating oil C : the kinematic viscosity of 9.1mm 2/s (@100 degree C) 
lubricating oil which added pofymethacrylate 7.5 mass %, basic primary 2nDTP1.8 
mass X, TBNIOOcalcium sulfonate 2.0 mass %, TBN300calcium sulfonate 1.5 mass X, 
and oleylamide 0.1 mass % on constituent whole-quantity criteria to purification 
mineral oil A. 

2) Polysulfide compound B : the same as that of the polysulfide compound B of Table 
1. 

3) Polysulfide compound C : the same as that of the polysulfide compound C of Table 
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1. 

4) [0.5]: The polysulfide compound was added so that it might become sulfur 0.5 
mass % on constituent whole-quantity criteria. 

[0087] It turns out that the lubricating oil constituent (example 13) of this invention is 
excellent in the prevention effectiveness of the brake noise of a tractor a passage 
clear from the result of Table 3. 



[Translation done,] 
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